Both taxonomic and thematic semantic relations have been studied extensively in behavioral studies and there is an emerging consensus that the anterior temporal lobe plays a particularly important role in the representation and processing of taxonomic relations, but the neural basis of thematic semantics is less clear. We used eye tracking to examine incidental activation of taxonomic and thematic relations during spoken word comprehension in participants with aphasia. Three groups of participants were tested: neurologically intact control participants (N ¼14), individuals with aphasia resulting from lesions in left hemisphere BA 39 and surrounding temporo-parietal cortex regions (N ¼ 7), and individuals with the same degree of aphasia severity and semantic impairment and anterior left hemisphere lesions (primarily inferior frontal gyrus and anterior temporal lobe) that spared BA 39 (N ¼ 6). The posterior lesion group showed reduced and delayed activation of thematic relations, but not taxonomic relations. In contrast, the anterior lesion group exhibited longer-lasting activation of taxonomic relations and did not differ from control participants in terms of activation of thematic relations. These results suggest that taxonomic and thematic semantic knowledge are functionally and neuroanatomically distinct, with the temporo-parietal cortex playing a particularly important role in thematic semantics.
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Introduction
Semantic knowledge consists of two broad kinds of relations: similarity and complementarity. Similarity is typically defined in terms of feature overlap, which can naturally give rise to categorical, or ''taxonomic'' structure (e.g., Rogers & McClelland, 2004; Rogers et al., 2004; O'Connor, Cree, & McCrae, 2009 ). Taxonomic semantic knowledge has been studied extensively in behavioral, neuropsychological, and functional imaging studies with an emerging consensus that anterior temporal lobe (ATL) structures play a particularly important role in the representation and processing of these relations (for a review, see Patterson, Nestor, & Rogers, 2007) .
Complementary objects typically do not share features; rather they have complementary features that correspond to their complementary roles in events or situations. Complementarity can be defined as frequent occurrence in events or situations and we refer to these as ''thematic'' relations. Although thematic relations have been studied extensively in behavioral studies (for a review, see Estes, Golonka, & Jones, 2011), relatively little is known about their neural basis. Recent behavioral evidence suggests that taxonomic and thematic semantic knowledge may be somewhat distinct: Mirman and Graziano (in press) found that across 30 neurologically intact individuals, the incidental activation of taxonomically related concepts compared to thematically related concepts in a word recognition task predicted the tendency to choose the taxonomic option in an explicit, nonverbal semantic similarity judgment task. That is, individuals varied in their reliance on taxonomic vs. thematic knowledge across tasks (see also Simmons & Estes, 2008) . This finding suggests that taxonomic and thematic knowledge comprise two parallel complementary semantic systems (for related work distinguishing concrete and abstract concepts see Crutch & Warrington, 2005 , 2010 . However, these results did not speak to the neural basis of these systems.
In a recent voxel-based lesion-symptom mapping (VLSM) study of picture naming errors produced by individuals with aphasia, Schwartz et al. (2011) found that participants generally produced far more taxonomic errors (coordinate, superordinate, or subordinate noun substitutions) than thematic errors (nontaxonomic errors that named an object that co-occurred with the target in the context of an action, event, or sentence), but the relative tendency to produce one error type vs. the other varied as a function of their lesion location. Individuals with lesions affecting the left anterior temporal lobe (ATL) produced a higher proportion of taxonomic errors relative to thematic errors and 
